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INTRODUCTION
Feed in aquaculture enterprise is recognized as amain cost expended during the production cycle (Akinrotimi, e( al..
2007). It is one of the factors in the equation which determines the profitability and viability of aquaculture
production. It contributes between 60 and 70% to the variable cost of fish production (Gabriel, 2007).Fislllm:al, the
main dietary ingredients in fish feeds, is expensive and difficult to obtain in many countries practising aquaculture.
This phenomenon according to Balogun (1988) has hindered the expansion and profitability of aquaculture
enterprise in many developing countries. Soybean meal (S8M) has high protein content (Davies at al., 1999). It has
been reported to partially or totally replace fish meal in diets of many aquaculture species (Lovell. 1988: Lim and
Akiyama, 1992) hence it is widely used as 11 cost-effective feed ingredient for many aquaculture animals
(Storebakken, a/ 01., 2000); However, wider utilization and availability of this convennonal source for fish feed is
limited by increasing demand for human consumption and by other animal feed industries (Siddhuraju and Becker.
200 I) and has to encourage the need to look for cheaper alteruati vc protein source for the development of low-cost
feed that call replace this conventional feedstuff, without reducing the nutritional quality of the diets, which would
be beneficial in reducing feed cost" (Dan-os, et al.. 2002).
Smuoth luffa syn. DIshrag gourd (Luffa cylindrica L. syn. Luffa acgyptica) is a family of Cucurbitaccac. It is a
tropical running vine with rounded leaves and yellow flowers. It is an herbaceous plant and thrives commonly with
twinning tendrils (Ajiwe. 2(05) It has nutritional quality comparable to other oilseed proteins including soybean
and other conventional legumes (Oshodi, et al., 1993; Sanchez- Vioque, et ClI .• 1998). Studies 011 economic viability
of replacing expensive and scarce conventional teed ingredients with cheaper and readily available lesser known
feed ingredient for feed assessment is well documented (Faturoti, 1989: Fagbenro cl al.. 200 I: Akinrotimi, 1:1ul.,
2007; Olagunju, It/ al., 2007; Abu. c/ al., 20 I0). However, there is paucity of information on the use of Luffa
cylindrica seeds as dietary protein source of tish feed especially the effect it has on the variable cost of fish
production. This work therefore seeks to study the impact of using Luffa cylindrical seed meal on the variable cost
of production of Clarias gariepinus
MATERIALS AND)lETHODS
Sources and Processing of Ingredients.
Sample of dried matured Luffat: cylindrical were collected from one uncompleted building at Ijebu-ode, Ogun State.
Nigeria. Ihey were ground in a hammer m111 and the oil therein was removed using the pressure generated from
locally made screw press (cassava-presser type). The cakes therefore were analysed for their proximate composition
(J\OAC 1990).Fish meal. soybean meal and other feedstuffs obtained from commercial sources in Nigeria were
separately milled screened to fine particles size and triplicate samples were analyzed for their proximate
composition (AOAC, J990).Bascd on the nutrient composition of the protein feed stuff ( fable I). a control diet and
four test diets (40% crude protein. 12% crude lipid) were formulated, The control diets contained soybean meal.
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ARSTRACT
This study investigates the use of Luffa cylindrica seed meal a.'> soybean replacer in the diet of Clunas gariepinus.
Five isonitrogcnous diets containing soybean meal which was replaced by Luffa cylindrtca at a rate ofO. ) S. 30.45
and 60% were made. The diets ,..ithout Luffa cylindrical seed meal served as the control. Expenmental diets were
assigned randomly to the tanks and each group of fish was fed 5% body weight in equal proportion per day. The fish
fed diet I had the highest incidence of cost. whi Ie the fish fed diet 4 had the lowest incidence of cost. There was no
significant difference (T':>O05) in the incidence of cost of producing Ikg fish with the different dietary treatments
The fish fed at diet 4 had the highest profit, while the fish ted at diet I had the lowest profit. There was nn
significant difference (p>O.05) m the profit margin of producing Ikg fish with the different dietary treatments. The
incidence of cost showed that it was cheaper to produce Ikg of fish with LII./Ja cylindrical seed meal because feeding
the fish with the diet (control and tests diets) left some profit margin.
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Table 3: Proximate composition of the experimental diets
L>I 02 03 04 05
Moi~lure II 17+00') 9.64±O,S2 9,17J.0,8S 9.3S±O.19 9.30±0.27
Crude Protein 4Q,IS±O,OS 40. 1SJ.0,02 40 1'=1,0.02 40 16+{),0C) 4O.13±{),04
Crude Lipid 1209:1:0 01 1207+005 121~.05 12,Q9J.0.02 12.23%0,03
Crude Fihre S S4-H).71 5.04:Q04 5,06.10.02 5.31±O04 5 S7±O.30
Ash 4, ')')±().O2 S.17::.1 33 5 76:1(1.(,(. 5.54±O 35 S S4±O.41
NI-l:: 28,06J.O,68 27.64::t2.39 2779:1:0.84 27 S~).31 27.24±O.73
RESULTS
Proximate Cornposinon of the Experimental Diets
Table 3 shows the proximate composition of the experimental diets. It reveals the diet to be isonitrogenous and
isolipidic as there was no significant difference (P>0.05) in the crude protein and crude lipid content of the diet, The
protein and lipid requirement of Clarias ganepinus wac;mel by the 40 and 12% provided in the experimental diets.
All the fish responded well to the dietary treatment given to them.
• Specification: each kg contains. Vitamin A . 4.000.000IU: Vitamtn n ROO{)()()/(I. Vijllmin E. 16J)()Omg. VItamin K •. 800mg: Vitamin B:.
600"'8, Vitamin B-. 1,ooOmg: Vitamin JJ., 1,()()Umg. Vitamin B;:.8mK: Niarlll.16,OOOmg: Caplml. -I.Ooomg. Folic Acid, 400mg: Biu/rn. 40mg:
Antioxidant 40,OOOmg:Chlorine chloride, 120.000m/:. Mall1!alll'fP. f:!.O()()mg. Iron 16.000mg: Line, U.O()()mg: Copper 32.0oomg: todtne
J:!Omg:Cobalt. 120mg: Selenium, ROOmgnlflnujiu:fllr('{/by DSM Nmritiona! products Europe Limited. Baste. Switzerland.
Culture Condition:Cla,.ias gariepinus fingerlings were acclimated to experimental condition for 7 days prior to the
feeding trial. Groups of 10 catfish fingerlings «< ISg» were stocked into aquaria comprising 60 litre-capacity
rectangular plastic tanks, Each diet was fed to the catfish In triphcate tanks twice daily (09.00h, 16.00h) at 5% body
weight for 56 days. Fish mortality was monitored daily, total fish weight in each tank was determined at two weeks
intervals and the amount of diet was adjusted according to the new weight.
Cost Analysis:Economic analysis was carried out using Profit Index and Incidence of Cost as indices of profitability
(Faturoti, 1989)
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Gross profit = Value of I kg fish - incidence of cost
LC\1 Com Meal
9.69 10.48
38.17 9.87
13.64 4.28
1.95 5.78
8.1>8 6.73
28.6R 62 JS~------~~~------
LCM LI!fJa cyiindrica meal
Table 2: Gruss Composition of hpenmental Diets (glIOOg) contammg L cylindrical Seed meal Fed to Clunas
XlIrieeJllllS
DI 02 D3 04 05
Fishmeal (72%.) 26.10 26.10 26.10 26.10 26.10
Soybean meal (45%) 44.45 3780 31.10 24.44 17.78
LCM (38%) 7.90 15.80 23.70 31.60
Corn meal (10%) 12.00 12.00 12.00 12.00 12.00
Fi~hOil '500 5.00 5.00 5.00 5.00
Vit/min premix 5.00 5.00 5.00 5.00 5.00
Starch 7.45 6.20 5.00 3.76 2.52
Table I: Proximate Composition ofrhc Protein Feed Ingredients
Parameter hsh meal Soybeall Meal
Moisture 975 10.70
Crude protein 72..t 45.74
Crude lipid 10.4) 9.6~
Crude fibre 5.10
Ash 8.32 .t.4R
NH~ 30.00
providing 50%) of the total protein which was replaced hy cooked Luffa cylindrical seed meal. The rate of
substitution was 0, 15, JO. ~5. and 60.
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DISCUSSION
The resutts of the proximate analysis of the diets revealed the diets to be iso-nitrogenous and isolipidic. The protein
and lipid requirement of Clarias gariepinus was met by the quantity provided in the diet. Uys and Hecth(l985)
reported that the best growth rate and feed conversion efficient in juvenile and sub-adult Clarias gariepinus are
achieved with diets containing 38-42% crude protein and optimum liquid content of I0 -11%.
This incidence of cost analysis of feeding Lu.!facylindrical meal to Clarias gariepinus showed the impact of the cost
of feed on the variable cost of fish production since maintenance and sustenance of aquaculture depends to
economic viability and relative profitability (Adeparusi and Balogun, 1999). The profit index reveals the
profitability of the diet fed to Clarias garieplnus. A profit index above I showed that it is profitable to feed the fish
with the diet.. There was a general increase in profit index observed with increasing level of Luffa cylindrical meal;
an indicenon of the quality of the diet up to 100% replacement level.
Profit margin remains the primary interest on most capital investment, the gross profit margin and loan repayments
where applicable form the basis after operational evaluation (Faturoti, 1989). Gross margin was reported to be a
good measure of profitability (Olagunju, et al; 2007). The experiment showed that it is profitable to replace soybean'
meal with Luffa cylindrical seed meal with Diet 4 giving the best economic returns using gross profit as an index of
assessment. This implies that feeding the fish with diet D4 impacted minimum variable cost of production of the
fish. This result agrees with the finding of Fagbenro 111 ul (2001) and Abu et al (2010) that feeding fish with cheaper
and lesser known feed ingredients left some profit margin. Although the economic implication of using the different
Means with different superscript along the same row arc significantly different (p<0.05) from one another
1.61.:!.0.01
d
4.6~0.04
d
2.33:1:0.01
1.45+{).02
345.89±5.66
154.12:L5.66
Value offish
• e
2.43:K>.07 2.29±O.02 2.04:1:0.04 1.63±O.04
• • b 5.01.J\.18c6.97:1:0.16 6.82:1:0.06 S.86:l.0.06 xv
a I b c
3.49±O.08 3.42+{).04 2.93±O.03 2.5I±O.09
Profit index 1.44:1:0.01 1.49.10.01 1.44:1:0.01 1.54..1:0.10
Incidence of cost 348.87±2.00 334.80±0.O I 347.16+2.82 326.03:1:;19.9
Profit/kg of fish 151.14:1-2.00 165.20±0.01 152.75;;1:2.68 I73.98±1 9.9
Cost offeed fed
Weight gain of fish(x 10 J)
05D1 D2 D3 04
*' 0% cost of fish meal per kg
Table 5 shows the incidence of cost analysis of producing Clarias garlepinus with diets containing Luffa cylindrica
seed meal. The incidence of cost which is the cost of producing Ikg of fish showed that it was cheaper to produce
Ikg of fish with diets containing Luffa cylindrica seed meal. However, feeding fish with soybean still left some
profit margin. Diet I had the highest cost while diet 5 had the lowest cost. There was lIO significant difference
(P>O.05) between the cost of diet 4 and diet 5. But there was significant difference (P<O.05) among the cost of diet
I,diet 2 and diet 3. The fish fed diet 4 had the highest profit index, while the fish fcd diet I had the lowest profit
index. There was no significant difference (P>O.05) in the profit index of producing Ikg fish with the different
dietary treatments. The fish fed diet 1 had the highest incidence of cost. while the fish fed diet 4 had the lowest
incidence of cost. There was no significant difference (P>0.05) in the incidence of cost of producing Ikg fish with
the different dietary treatments The fish fed at diet 4 had the highest profit, while the (ish fed at diet I had the lowest
profit. There was no significant difference (P>O.05) in the profit margin of producing Ikg fish with the different
dietary treatments.
Table 5: Incidence of Cost Analysis of producing Clarias gariepinus with diets containing Luffa cylindrica
0.50
252.76
0.75
260.16
1.00
267.55
1.24
274.95
1.49
282.35
20.00
premix
Starch
CostWkg
Table 4: Cost 0*) of producing Ikg of each diet fed to Clarias gariepinus
Pricclkg 01 02 03 D4 05
Fishmeal W500 130.50 130.50 130.50 130.50 130.50
Soybean meal 125 55.56 47.25 38.88 30.55 22.22
*LCM 50.00 1.19 2.37 3.56 4.74
Com Meal 90.00 10.80 10.RO 10.80 10.80 10.80
Fish oil 400.00 80.00 80.00 80.00 80.00 80.00
Vitamin 800.00 4.00 4.00 4.00 4.00 4.00
Table 4 shows the cost of producing I kg of each diet fed TO Clarias garicpinus. There was reduction in the cost of
producing Ikg of diets with mcreasing replacement level of soybean meal with Luf]« cylindrical Seed meal.
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dietary rrearmenrs rmghr nor be well appreciated since the margin is too small, it will be much explicit when the
magnitude of total cost and expected revenue of its large seale operation is critically and objectively considered
(Faturoti, 1989). Adcparusi and Balogun (1999) reported profit margin as increasing when fish meal wac; replaced
by roasted pigeon peal meal in a diet fed to CIarius guriepinus. Jirnoh (2004) also reported an increase in profit
rnargi n in the production of Ti lapia up to 30% of soybean meal with jack bean meal. The reduced profit margin on
Clarias produced by diet S was due 10 lower growth rare of growth of fish. This result is IIIagreement with the report
of Jimoh (2004) (hat profit margin reduced with jack bean replacement level beyond 10%. Olagunju, (11 al (2007)
reported that gross margin I:' a good measure of profitability. Also profit index greater than I indicates profit break-
even. This implies that feeding fish with-cooked L!I((a cylindrical seed meal had minimum impact on variable cost
of production hence the high profit recorded.
